Regional multilineage differentiation potential of meniscal fibrochondrocytes: implications for meniscus repair.
The knee menisci are wedge-shaped semilunar fibrocartilaginous structures that reside between the femur and tibia and function to transmit and distribute load. These structures have characteristics of both fibrous and cartilaginous tissues. The cartilage-like inner region and the fibrous vascularized outer region each has a distinct extracellular matrix, and resident meniscal fibrochondrocytes (MFCs) with distinct morphologies dependent on their location. Damage to the meniscus is common, and disruption of tissue structure and function result in erosion of the underlying articular cartilage. It has been observed that damage in the vascular periphery undergoes spontaneous repair, whereas damage of the inner region does not heal. While vascularity of the peripheral region plays a role in healing, recent findings have also suggested that local cellular composition influences local healing capacity. This study examined the variation in multipotential characteristics of cell populations isolated from different regions of the bovine meniscus. MFCs were isolated from the outer (vascular), inner (avascular), and horn (mixed) regions and induced toward chondrogenic, adipogenic, and osteogenic lineages. The results of this study suggest that MFCs from all regions of the meniscus possess a multilineage differentiation capability, particularly toward chondrogenesis and adipogenesis. MFCs from the outer region were most plastic, differentiating along all three mesenchymal lineages. These findings may underlie the experimental observation of improved integration of meniscus grafts from the outer zone and may have implications for developing strategies of cell-based meniscus repair.